Maxillary sinus infection following Le Fort I osteotomy is rare in patients without a history of preexisting nasal symptoms. A case of a 19-year-old male patient who suffered from preoperative chronic non-allergic rhinitis and developed repetitive postoperative maxillary sinus infection after Le Fort I osteotomy is reported.
Introduction
Le Fort I osteotomy is a routine procedure for maxillofacial surgeons, especially in orthognathic surgery.
Life-threatening complications are uncommon although damage to the extensive vascular supply of the maxilla may result in intra-operative bleeding [1] . A number of postoperative complications including avascular necrosis of the whole or parts of the maxilla, oronasal communication or fistula formation, loss of tooth vitality, perforation of the nasal mucosa or septum, subcutaneous emphysema, hemorrhage, cavernous sinus thrombosis, and relapse have all been reported [1] [2] [3] [4] . The most common complication is infection.
The authors recently treated a patient with an uncommon infection following orthognathic surgery. This report presents a clinical case with repetitive postoperative infections after Le Fort I osteotomy in a patient who suffered from chronic non-allergic rhinitis at irregular intervals, reviews the current literature and proposes management of this condition.
Case Report
A 19-year-old man was referred by an orthodontist for evaluation and correction of mandibular prognathism, malocclusion and anterior open-bite. The patient had a history of inactive tuberculosis. The patient also had a history of chronic intermittent non-allergic rhinitis that was treated with steroids and anticongestants acutely. Vasoconstrictor in a nasal spray was also used for symptomatic treatment.
The patient underwent Le Fort I osteotomy, bilateral sag- solution, and the same medications that were used one month before for a period of two weeks. During the incision and drainage, the osteotomy line was fully opened so a lateral window opening of the maxillary sinus was not necessary. The patient was discharged after six days with symptoms subsided.
Eight months following Le Fort I surgery, the plates and screws were removed from operative site under local anesthesia. With the exception of a small bony gap, the previously existing osteotomy line had healed with bony union (Fig. 3) . The patient remains symptom free a year following the initial maxillary osteotomy.
Discussion
A variety of complications following Le Fort I osteotomies have been described. One commonly reported complication after Le Fort I osteotomy is maxillary sinusitis. Young and Epker [5] in 1972 reported that anterior maxillary osteotomy produced no pathologic changes in maxillary sinus function. Perko [6] in 1972 reported that postoperative radiographic evidence of maxillary sinusitis was uncommon following osteotomies of the Le Fort I and III type. Nustad et al. [7] in 1986 reported that development of sinusitis in patients who had undergone maxillary surgery is uncommon.
However, Bell et al. [2] in 1986 reported that preoperative chronic infection of the maxillary sinus may result in an exacerbation during the postoperative period. On the other hand Williams et al. [8] reported that nasal airway function improved after maxillary advancement.
We hypothesize that preexisting chronic non-allergic rhinitis occurring at irregular intervals, even though not a direct sinus pathogen, places patients at risk for secondary maxillary sinus irritation, as in this case.
Rhinitis is irritation and inflammation of the mucous membrane inside the nose and is categorized into three types: i) infective rhinitis; ii) non-allergic rhinitis; iii) allergic rhinitis. In 1996, Sandler et al. [9] reported that these conditions may involve the following: 1) the direct action of acute and late-phase allergic reactions which cause mucosal edema and hypersecretion; 2) repeated exposure to an antigen that lowers the threshold for reactivity of the sinus mucosa to irritants; and 3) nasal polyps, often found in these patients, which can contribute to inadequate sinus 
